Limbic seizures without brain damage after injection of low doses of kainic acid into the amygdala of freely moving rats.
Kainic acid (KA, 8-15 ng) was injected into the amygdala of conscious freely moving rats via chronically implanted fused silica cannulas. At 15-25 min after the injection, most rats suffered a limbic seizure attack of short duration, consisting of mastication, forelimb clonus, and raising on hind limbs, behaviorally indistinguishable from kindled seizures. Typically, the attack was followed by stereotypies, intense exploration, and by 1 or 2 more attacks. About 60 min after the injection, most rats appeared normal again and histopathological changes in their brains did not exceed those seen in vehicle-injected rats. In 3 cases, however, recurrent seizures culminated in behavioral status epilepticus 60-90 min after the injection. The status epilepticus was stopped by i.p. injection of diazepam (10 mg/kg) after a duration of 10 min (1 case) and 30 min (2 cases), respectively. After 10 min status epilepticus, we observed marginal neuronal damage with slight gliosis in both hippocampi (CA3 and CA1); after 30 min, hippocampal histopathology was more pronounced, with additional necrosis of the ipsilateral piriform cortex. After 0.8 microgram KA, a hundredfold higher dose, the incidence of limbic seizures during the first 40 min was not significantly higher (9/12) than after the lower KA doses (13/19). However, a significantly higher proportion of rats exhibited long-lasting seizure activity, associated with confluent destruction of CA3 pyramidal cells and additional seizure-related brain damage. Our results show that limbic motor seizures do not inevitably lead to histopathological changes in the brain, provided they do not culminate in a state of permanent seizure activity.